Abstract. By setting the detection threshold of temperature and humidity, inspection of the supermarket counters, temperature and humidity environment safety ,and display the upper and lower threshold and temperature and humidity data at the time through LCD1602, realize compare the temperature and humidity data has be test, if the data is beyond the security threshold, GSM module send text messages to the user, cell phone, and automatic control the environment adjust module to adjust temperature and humidity environment, the user can also control environment adjust module through mobile. This design has the ability to process the data, high precision, applicable widely, etc.
Introduction
This design elaborates the design of the automatic control system of temperature and humidity in the supermarket. Through the program demonstration, the best program can be finally selected by reference comparison. The interior environment of supermarket counter is collected and processed in this design. With STC89C52 as the core of design control, the collection of temperature and humidity was realized by using the DHT11 temperature and humidity module, and the data collected by LCD1602. The GSM module sent the alarm to the user's mobile phone.
Project Demonstration
The use of early AT89C51 microcontroller as the main control of the hardware system. It has 4K internal program memory, Flash reprogramming. And McS-51 single-chip microcomputers are fully compatible, however, due to the large storage space of the designed program, the AT89C51 chip may not meet the requirements, and the operation speed of AT89C51 is slower than that of the STC series.
Display Section
Scheme 1: using eight digital tubes to show the data, because it needs to be added to an external circuit, which makes the design more sophisticated.
Scheme 2: LCD 1602 is used for display data, this liquid crystal display has 16 by 2 byte display function, and the display is clear.
To sum up, LCD1602 is not just a function of eight digital tubes, but it's convenient to use LCD1602 as a display of hardware in this design. Reset circuit The reset is in fact the single chip microcomputer initialization, in this application, the reset operation is ever-present. Whether the single chip is connected to the power supply at the beginning, or the system deadlock occurred during the execution of the single chip, or when the operation is not correct, the system should be reset to restore the system to normal. The function of the reset circuit is to restore the state of each circuit to a certain initial state. The reset condition of the single-chip microcomputer: the high potential of two (or more) machine cycles must be maintained on the reset pin. The reset form of single -chip microcomputer is composed of two parts: power-on reset and button reset. In the power-on reset circuit, the capacitor is charged to generate a reset. At the moment when the power is turned on, the potential at the reset pin is high (Vcc). After the power is turned on, the capacitor is rapidly charged as the charging proceeds, the potential at the reset pin will also gradually decrease to a low level. If there is a high level greater than 2 machine cycle times on the reset pin, the power-on reset function will be implemented. Button reset circuit, is the reset capacitor in parallel with a key switch. If users press the reset button when MCU is in working, the capacitor that has been previously charged immediately discharges through the resistor loop. The low voltage on the reset pin immediately goes high, and the high voltage remains high until the reset button is released, allowing the microcontroller reset conditions to achieve button reset. Table 1 main AT control instructions.
The AT command Command interpretation AT+CMGF=1 Set short message format, parameter "1" indicates that the short message system enters text mode.
AT+CSCS=,GSM Set the character set to be used by the module, and "GSM" represents the default standard of 7 bits for GSM. AT+CMGS=,**********, Set the receiver's phone number. AT+CMGR=**
Read the text message and the parameter is the text location.
AT+CGCLASS="B" GPRS mobile, "B" for terminal support package exchange and data exchange.
AT+CGDCONT=1,"IP","CMNET" Define the PDP context, set the Internet protocol and access point.
AT+CGATT=1
Attach terminal to GPRS business. AT+CIPCSGP=1,"CMNET" Set the GPRS connection mode.
AT+CIPSTART="TCP","202.118.67.200","50000" Set up a TCP connection, parameters for each other's IP and port slogans. AT+CIPSEND Send the data.
3. Production, Debugging and Performance Analysis.
Software Debugging
First, the schematic diagram is drawn on protel99se, and the corresponding elements are found on proteus according to the schematic diagram. The parameter values of the elements (such as crystal oscillator, resistance, etc.) are set up, and the circuit is connected for simulation.
The program of STC89C52 single chip is written on the compilation software of keil3. According to the requirements of the design, after the compilation program is finished without error in running, the compiled program files are downloaded to proteus and the schematic diagram is simulated in proteus. Through the feedback of simulation results, the schematic diagram and program are modified continuously until satisfactory results are obtained from the simulation software. After the simulation is successful, continue to generate hex file on keil3, and enter this hex file into the SCM.
Hardware Production and Debugging.
After the success of the simulation, it begins to build software on the Protel99se hardware and made a picture of the design of the circuit, and then make a PCB diagram according to the schematic diagram to print it on a copper plate, and then start a hardware test after the corroboration and welding. Figure 3 Hardware production
Result and Analysis
After the overall debugging, the design has met the requirements of graduation design, that is, the system can carry out data collection, analysis and processing of the supermarket counter, displaying the current temperature and humidity data. When the environment is in an unsafe range, the buzzer calls the alarm, and sends a text message to the predetermined cell phone. It can realize the opening of the automatic control relay to adjust the environment and can operate the phone to remotely control four relays to achieve the goal of controlling the environment.
Part of code as follow, void main() { uint i, j, testnum; EA = 0; Timer0_Init(); Data_Init(); Uart_init(); EA = 1; L1602_init(); L1602_string(1,1," Welcome to T&H "); L1602_string(2,1," Control System!"); for (i=0;i<1000;i++) for (j=0;j<1000;j++) {;} L1602_string(1,1," ");
Advances in Engineering Research, volume 149
L1602_string ( 
Conclusion
The temperature and humidity automatic control system of the supermarket is controlled by STC89C52 single chip microcomputer as the main control chip. The DHT11 temperature and humidity sensor is responsible for detecting the internal temperature and humidity environment of the special cabinet, and LCD1602 liquid crystal display is used to display the collected environmental data. The key module is used to set the value of the detected safety valve; the function of the GSM module is to send the temperature and humidity abnormal alarm to the user.
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